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PURPOSE
This paper debicts in a graphical manner the skill of the

Medium Range (3-10 day) Forecast Group'(MRFG) man and machine

(numerical model guidance) forecasts. It will be:updated each

Februéfy in order to present the latest scores for each Qf the
severai forecast categories in the MRFG. Only scbres with at
least a 5-yedr period of record are pfesented. This paper
contains the standardized and unstandardized mean sea-level
pressure and 500 mb correlation; the Gilman, Hughes and
experimental precipitation skill; the minimum/maximum absolute
temperature error; and the 5-day mean normalized 500 mb

correlation, temperature, and precipitation skill scores.



Numerical Model Guidance (Past to Present),

Acronyms

.

HDQ RO OO DD

00z

Baro - Reed Baratropic Advection Model Hemispheric
61, PE - 6-layer Primitive Equation Model Hemispheric
CM - Course Mesh 380km FM - Fine Mesh 190km
SMG26 - Spectral Model Global 24 modes 6-lay
SMG2C - Spectral Model Hemispheric 24 modes 12-layers
SMG3C - Spectral Model Global 30 modes 12-layers
SMG4C - Spectral Model Global 40 modes 1l2-layers

ers

'SMG4H - Spectral Model Global 40 modes 18-layers

SMG8H - Spectral Model Global 80 modes 18-layers

Guidance

To 84-hours

(1) From 1970 through 1977: 6L PE CM
(2) From 1978 through 1979: 7L PE FM
(3)  From January 1980 to August 15, 1980:

60-hours then 7L PE CM with
to 84

(4) From
then
(5) From

-hours.

August 15, 1980 to April 15, 1981:
SMH2C to 84-hours.

April 15, 1981 through October 19,

48~hours then SMG2C to 84-hours.

(6) From
{(7) From
(8) From

(1) From
(2) From

October 19, 1983 through December
January 01, 1985 through December
August 13, 1987 through December 1

" Greater then 84-hours to l44-hours

7L PE F

SMG3C
1983:
1984:

1986:
987: S

1970 through 1979: Baro (Mesh 1977-13979)

January 1980 to August 15, 1980:

Fourth Order Differencing.

3 From
4) From

) From
6) From
7) From
8) From

August 15, 1980 to April 15, 1981:
April 15, 1981 through April 1982:
May 1982 through October 19, 1983:
October 19, 1983 through December
January 01, 1985 through December
August 13, 1987 through December 1

Greater the 144- hours to 240-hours

(1) From
(2) From
(3) From

November 1977 through Aprll 1981'

SMH2C

SMG26

SMG2C
1984:
1986:
987: S

M to

Fourth Order Differencing

to 48-hours .

SMG3C to

SMG4C
SMG4H
MG8H

7L PE CM with

SMG4C
SMG4H
MG8H

Baro Mesh

December 1977 through April 15, 1981: 3L

April 15, 1981 through October 19,

to 192-hours then SMG26 to 240 .hours.

(4) From

Ootober 19, 1983 through- December

1983:

1984:

PE CM
SMG26

SMG4C to




240-hours. . : _ ;

(5) From January 01, 1985:through August 12, 1987: SMG4H to
240-hours. B ' : -

(6) From August 13, 1987 through December 1987: SMG8H to
240-hours. - . -

3. 12Z Guidance
| a. To 60-hours
(1) From 1970 through 1977: 6L PE CM
b. Greater than 60-hours to Qééhours (500 mb only) - -
(1) From 1970 through 1977: Baro (mesh in 1977)
c. To 48-hours '

(1) From October 1971 through August 1977: 7L PE FM (old LFM)
{2) From September 1977 through 13987: 7L PE LFM (127km)

d. Greater than 48-hours to 120-hours {(500mb only)

(1) From 1978 through.1987: Baro run from the 48-hour LFM
. inserted into the 60-hour SMG8H from 00Z.

Forecast Daﬁ Daj 1 t Day 2 } Day S_ z Day 4 Day 5
12z 12z 12z | 12z ? 122 | 12z
12hrs | 36hrs ! 60hrs | 84hrs !‘ 108hrs ! 132hrs
00z 002 00z 002Z 002z 00z 00z
< SMG8H e
<« 48hr LEM—<—— BARO >
; Day 6 ; Day 7 | Day 8 ;“"Day 9 | Day 10 {
122 12z |- 12z ? 122 12z |
156hrs | 180hrs | 204hrs | 228hrs ~ 252hrs
002 - 00z - 002 - 002z - 00z 002
) SMG8H — . s

. ) ~ *Note OI analysis replaced the HUF. 1n late July 1984.



Figu%es‘

Figure 1 depicts the North kmerican (NA,'13O grid points):
and the United States (US, 86 grid pbintsf subset mean sea-
level pressure (MSLP) and SOOmbncorrelation score verification
areas.

Figu;e 2 is a plot of the calendar year 1987 monthly meah —
standardized’correlation scores for the man and NMC/NWP model
North American area mean sea-levél pressure progs verifying on
days 3,4, and 5 after forecast day. (See Appendix A for an
explanation of this score.)

Figure 3 is a plot of the‘20/18 year (1968/70-1987)
average monthly mean standardized correlation scores for the '
man and NMC/NWP model North American area mean sea-level
pressure progs verifying on days 3,4, and 5 after forecast day.

(See Appendix A for an explanation of this score.)

Figure 4 is a plot of the_l968/70 through 1987 éalendar
yearustandardized correlation scores for the man and NMC/NWP
model North American area mean sea-level pressure progs
verifying on days 3, 4, and 5 after forecast day. (See
Appendix A for an explanation of this score.)

Figure 5 is similar to figure 2 except the score is
unstandardized.

Figure 6 is similar to fig@re 3" except the average is for ~

11 years and the score is uns'(:ari;da’rdized.'=

Figure 7 is similar to figure 4 except the ‘calendar 'year‘s ‘ .

are 1977 through 1987 and the score is unétandardized.



‘Figure 8vis a piot of the caléndar vear 1987 monﬁhiy mean
standardizea correlation scores for the NMC/NWP model Norﬁh
American area 500-mb pfogs-verifying on’daysiB, 4, and 5 aftér
forecast day. (See Appendix A for an eXplanétion of this score.)

Figure 9 is a plot of the 18 year (1970-1987) average
ﬁonthly nmean étandardized correlation scores for the NMC/NWP
model North American area 500mb progs verifying on>days 3, 4,
and 5 after forecast day. (See Appendix A for an explanation;
of this score.) |

Figure 10 is a plot of the 1970 through 1987 calendar year
standardized correlation scores for the NMC/NWP model North
American area 500mb progs verifying on days 3, 4, and 5 after
forecast day. (See Appendix A for an explanation of this
score. ) |

Figure 11 is similar to figure 2 except the area is the
United States.

Figure 12 is similar to figure 3 exceﬁf’the average is forv
12 years and the area is the United States.

Figure 13 is similar to figure 4 except the calendar vyears
are 1976 through 1987 and the area is the United States.

Figure 14 is similar to figure 5 except the area is the
United States.

FigurevlS is similar to figure 6 except the area is the
UnifedVStates and the average is for 12 vears. |

Figure 16 is similar to figure 7 except?thé_a;ea is the

United States and the calendaf‘yéars are. 1976 through 1987.



Figure 17 ié similar to figure 8>exceptrthe area is the
United States.

Figure 18 is similar to figure 9Aexcept-the average is for
11 vears andAthe area is the United States.

_ Figure 19 is si@ilar to figure 10 except the calendar

years are 1975 through i987 and the area is the United States.

Figure 20 is a plot of the calendar year 1987 monthly mean
normalized correlation scores for the man, NMC/NWP model,
Furopean Center for Medium Range Weather Forecasting (ECMWF),
and Linear Regression (LR - see NMC on 259 of June 82) North
American area 500mb mean progs verifying 6 to 10 days after
forecast day.

Figure 21 is a plot of the 9 year {1979-1987} average

" monthly mean normalized correlation scores for the man and

NMC/NWP model North American area 500mb progé verifying 6 to 10
days after forecast day.

Figure 22 is a plot of the 1979 through 1987 calendar year
normalized correlation scores for the man, NMC/NWP model and
ECMWF ( 1982-1987) North American area 500mb mean progs
verifying 6 to 10 days after forecast day.

Figure 23 depicts the 41 stations in the United States
where the temperature forecasts are verified.

Figure 24 is a plét of the calendar yeaf 1987 bi—monthly

mean absolute-error minimum -temperature scores for the man,

- Klein Lewis (KL) objective, linear regression and climatology

temerature forecasts vérifyiné'on days 3, 4, and 5 after




forecast day. g : A

Figure 25 isfa plot‘of the 17 vyear (1971-1987)’aver§ge bi-
monthly mean abso}ute erfor minimum temperature scores fér the
man, KL, and climatology temperature forecasts:verifying on-
days 3, 4, and 5 éfter forecasﬁrday. A

Figure'26-is a plot of the 1971 through 198% calendar year
absolute error minimumAtemperature scores for Ehe maﬁ, KL, and
climatology tempefature forecasts verifying on days 3, 4, and 5
after forecast day.

Figure 27 is similar to figure 24 except the temperature
is maximum.

Figure 28 is similar to figure 25 except the temperature
is maximum.

Figure 29 is similar to figure 26 except the temperature
is maximum. |

Figure 30 is a plot of the 1972 thfough 1987 calendar year
absolute error (minimum + maximum) - 2 temperature scores for
the man, KL, and climatology temperature forecasts verifying on
days (3+4+5) =+ 3 after forecast day.

Figure 31 is a plot of the calendar year 1987 monthly mean
5-class temperature skill scores for the man, forecast
persistence (FP - persistence of the‘1—5>day mean temperature
forecasts as a 6-10 day), linear regression (LR - sée NMC on
259 of June 82),géha observed (T OBS - persistence of the S-day
.mean observed teﬁperatuies as a 6-10 day foredas#) mean

- “temperature forecasts verifying 6 to 10 days‘aftér‘foreééstf



day. (See Appendix ? fof ag explanation of this score.)
aftef forecast day.‘?

Figure 32 is a plot of the 10 year (1978-1987) average
monthly mean,S—classftemperature skill scored>for the man, FP,
LR, and T OBS mean témperature forecasts verifyiné 6 to 10 days
after forecast day.

Figure 33 is a blot forrthe 1978 through 1987 calendar
year 5 class temperature skill scores for the man, FP, LR, and
T OBS mean temperatufe forecasts verifying 6 to 10 days after
forecast day.

Figure 34 is similar to figure 31 expect the temperature
skill scores are 3-class.

Figure 35 is similar to figure 32 except the temperature
skill scores are 3-class.

Figure 36 is similar to figure 33 except the temperature
skill scores are 3-class.

Figure 37 depicts the 100 stations in the United States
where the precipitation forecasts are verified.

Figure 38 is an example of a day 3, 4, or 5 precipitation
forecast. The dashed lines are the 24-hour departure from
normal probability of precipitation (DN POP} forecast for
January 3. The solid lines are the 24-hour climatological

(normal) probability of precipitation (NEOP) for the first 15

days of January. A total of (DN POP + NPOP) > 30 is considered

"yves" forecast of precipitation (> .01 inch). All stations

with an (NPOP) > 30 ére considered as a "Yes"-climaéologicaia,




HE e

forecast of precipitation.

Figure 39 is a plot off the calendar year 1987 monthly

‘mean Gilman precipitation skill scores for the man,

Vrclimatology,vand NMC/NWP model precipitation forecasts,-

verifying on days 3, 4, and 5 after forecast day. (See
Appendix C for an explanation . of tﬂis score.) n

Figure 40 isfa plot of the 18 year (1970—£987) average
monthly mean Gilmén precipitation skill scores for the;man and
climatology precipitation forecasts verifying on days 3, 4, and
5 after forecast day.

Figure 41 is a plot of the 1970 through 1987 calendar year
Gilman precipitation skill scores for the man and climatology
precipitation forecasts verifying on days 3, 4, and 5 after
forecast day. |

Figure 42 is a plot of the‘l970 through.1987 Gilman
precipitatioﬁ skill scores for the man and climatology
precipitation forecasts verifying on dafs (3+445) -- after
forecast day.

Figure 43 is similar to figure 38 except the skill score
is Hughes. (See Appendix D for an explanation of this score. )

Figure 44 is similar to figure 39 except the average 1is

for 11 years, the skill score is Hughes, and climatology is not

depicted.

Figure 45 is similar to figure 40 except the calendar
yeafs-é;e 1977’Ehrough 1987 and the skill score is Hugﬁes.

Figure 46 is similar to fig@re 38 except the skill score
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is.Huéhes Probability. (See Appendix % for an explangtion of
tﬁis score. )

:Eigure~47 is similar to figure 39 except the average is
for 10 yeafs and the skill:score is Hughes Probability.

.Figuré 48 is similar to figure 40 except the calendar
years are.19?8 through 1987 and the skill score is Hughes
Probability.

Figure 49 is a plot of the calendar year 1987 monthly mean
3-class precipitation skill scores for the man and climatology
mean precipitation forecasts verifying 1 to 5 days after
forecast day. (See Appendix F for an explanation of this
score.)

Figure 50 is a plot of the 10 year (1978-1987) average
monthly mean 3-class precipitation skill scores for the man and
climatology mean precipitation forecasts verifying 1 to‘5 days

after forecast day.

Figure 51 is a plot of the 1978 through 1987 calendar year
3-class precipitation skill scores for the man, NMC/NWP model
and climatology mean precipitation forecast verifying 1 to 5
days after forecast day.

Figure 52 is similar to figure 49 except the observed (P
OBS - persistence of the 5 day mean observed precipitation as a
6-10 forecastJ is depicted and the forecastvis for 6 to 10 days.

figufe.53fis similar to figure 50 except the forecast is
for 6 to 10 aéys. ;

Figure 54 is similar to figure 51 except the forecast is
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for 6 to-lé days. ' ’

F;gures 55 through 58 are plots of the calendar Qear 1987
seasonél mean standardized correlation scores for the NMC/NWP
model North American area mean‘sea-level pressure and 500mb

progs verifying on days 1 through 9 after forecast day.
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SECTION 1 .
Man & Machine (NMC/NWP Guidance)

Mean Sea Level Pressure and 500 MB Correlation Scores
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SECTION 2
Man & Machine (KL Guidance)

Absolute Error Temperature Scores
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MRFG Temperature Verification
Stations 1 through 41 for days
3, 4, and 5 and 1 through 61
for 1 to 5 and 6 to 10 day mean

forecasts.
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COMMENTS

SECTION 1 - MSLP & 500 MB CORRELATION SCORES PAGES 12 TO 34

‘The pattern correlatlon'score (Appendlx A). ‘has been the,
basic score used by the MRFG to verlfy the MSLP and 500 mb’
progs since the start of the MRFG program. The correlatlon

- score was chosen because it 1s more sensitive to the pha51ng of
troughs and ridges (considered to be more important) : than to
the depth or helghth of these systems | The MSLP and 500 mb
operational analyses;(HUF) were used to verfy the forecast
through 1976 and the LFM since 1977.

The North America (NA) standardized correlation score is
the oldest score of record. The US subset unfortunately was

contaminated from the beginning through 1975 by a coding

(program) error affecting the observed field (verifying

analysis).

It was assumed from the start that a MSLP standardized
(anomalous field) score of greater than 0.0 (climatology) would
result in the derived forecasts of temperature and
precipitation having more skill than climatology (as a
forecast). However, experience has indicaed that a NA score of
0.17 or better is required to accomplish this.

Most of the forecasters complained from the beginnihg
aboat verifying a forecast of the anomalous MSLP field (which
theyicould not "see") instead of the one they produced (the
actual_fieid). In oroer to afpease_the forecaster:and;obtaih a

score for .the normal (cllmatology) as a forecast the

unstandardlzed (actual MSLP fleld) score was 1ntroduced in 1977



and has been used successfully ever 51nce.

A glance at flgures 2 though 22 shows that for the'most
part the monthly méan scores durlng 1987 were higher (better)
than the long term mean scores (note —‘the long term mean-
includes the:l987 scores).; AlSO a comparlson of the current
long term mean scoges (figures 3, 6 9‘12 15, lé and 21) with
those publlshed in NMC ON 326 of February 1987 indicates an'
upward trend.; The many monthly mean record scores {figures
2,5,8,11,14,17, and '20) set by both the man and NMC/NW# mode1l
guidance resulted in;1987 being basically a record year (figures
4,7,10,13,16,19, and.22).

No comment 1s made concerning the "betterment! of the man
over the NMC/NWP model guidance except that it appears to be
significant. Since the scores for the circulation were near
records, one might expect the derived forecasts of temperatures
and precipitation also to be near record levels.

SECTION: 2 - TEMPERATURE ABSOLUTE ERROR & SKILL SCORES PAGES 35 TO 57

. In 1987, as usual; ‘the bi-monthly mean absolute error
minimum (figure 24 (a,b,c)) and maximum (figure 27 (a,b,c))
temperature scores for the man exhibited a clear superiority
over the KL and climatology temperature forecasts for days 3,
4, and 5. The?man minimum (figure 26);temperature scores tied
all time records for days 3, 4, and 5 while the maximum (figure
29) tied all tlme records for days 3 and 5 and was second best
for day 4. - |
" in 1987, the man 6 to 10 day S- class_ (figure 53)-H -
temperature sklll séore- tied second best whlle the 3-class

(flgure 36) was second best.



" SECTION 3 - PRECIPfTATidN SKILL SCORES PAGEé 58.TO;75

The Gilman skill score, except for the problem mentloned
; in iAppendlx C, 1is- qulte senSLtlve ‘to correct forecasts of
precipitation. The Hughes Sklll score is qulte sen51t1ve to
correct forecasts of no prec1pltatlon at stations w1th a high
climatic precipitation probability. The experimental score is
quite sensitive to correct forecasts of precipitation at

: stations with a low cliﬁatic precipitation probability. {Thus,
these three scores compiiment%one another.

In the 1987, as in recent years, the monthly mean Gilman
(figure 39}, Hughes (figure 43) and Hughes Probability (figure
46) precipitation skill scores for the man showed a clear
superiority over climatology and the NMC/NWP model on days 3,
4, and 5. The man Gilman precipitation skill scores {figure
41) were record scores for days 3, 4, and S. The Hughes skill
(figure 45) and probability (figure 48) scores were at or near
record levels and improved over 19286. The monthly mean 3-class
precipitation skill scores for the man 1 to 5 day (figure 51)
and-6 to 10 day (figure 54) forecasts were second and third
best respectively in 1987.

SECTION 4 - MSLP, 500 MB & TEMPERATURES SCORES FOR

DAYS 1 THROUGH 7 PAGES 76 TO 80

Certainly consideration has to be given, after lookingbat
f.figures 55 through 58, to producing (operationariy) for Pubiic
-COnsumption«man-MSLP_(precipitation) and temperature forecasts
}for days 6 and 7. | :
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. . -CONCLUSION -

1987, turned out to be é’rr_ecord' year with regard to MSLP
and:E precipitation _fofecastsi I;ut, othérwise_was'mdre— of a "High
pl-ateau'" year fo:? thé MRFG. - -19388 prémirsezés £o be a’in intezéestirig

'jyear gwith severai chianges eéxpected to be introducéd into the

NMC/NWP MR modelg

® o



The. standérdized?mean sea level pressure correlation score is used to

determlne the skill of the man and machine days 3, &4 and S‘mean sea: level pressure
forecasts. The eorrelatlon score is employed because the pha31ng instead of the
intensity of systems primarily determines how well the various weather parameters
can be forecast. ‘The standardiziﬁg procedure prevenés the contribution of the
high variability (higher latitsde) grid points from eve;whelming the low variaﬁility'
grid points (lower latitude). | -

.f = forecast mean sea level pressure et é grid point

0 = observed mean sea level pressurevat a grid point

¢—= standard deviation at a grid point

o = normal mean sea level pressure at a grid point

f-n
o Ve

=|
1

average standardized forecast across n grid points

ol
[

average standardized observed across n grid points

RMS F = fl RMS O =\W61
RMS Error =\,??:672

. Average Absolute Exrror = 7175

FO - FO
Correlation = —= — = — X100
VFE -F%) (0 -0

Since the normal mean sea-level pressure is subtracted from the forecast/
observed pressure at each grid point, it is assumed that the correlation of the

" normal to the observed is always zero. Therefore, any positive score is considered:




. : .- 86 - = - B
to have skill over the normal. -Some'douBts have been raised about this assumption,
however, and for the past 5 years the unstandardized correlation score also has

been calculated. This procedure allows a correlation score to ﬁe computed for the

normal. This score then is simply:the~correlacionjof the forecast to the observed

mean sea-level pressure.



The 5 dayimean temperature skill score is a genefa]iiafion of the

Heidke skill score where the expected values are derived from the observed

témperafure

total correct (hits)
total number of forecasts (61)
expected number of hits

Heidke Skill = C-E €
| N-E N
- .

The expected va]ueffs calculated as. follows from the number of
‘stations in eaéh of‘the:observed temperature categories:
E ;‘1/8 nguch Below + 1/8 x Much Above +
1/4 ijelow + 1/4 x Above + 1/4 x Normal

The 5-day mean 3-class temperature skill score simply “Tumps" together
the much below with the below and the much above with the above. The expected

(E) then is equal to 1/4 X Below + 1/4 X Normal + 1/4 Above. .
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The Gilman skill score is a generalization of the Heidké skill scote ‘where the

expected values are derived from a randomi?ed version of the precipitation forec#st;

S

- C-F ; ) o
. Heidke Skill = E "C = total: correct (hits) :
N % total  number of forecasts (100) :
E = expected number of hits

However, for a randomized forecast allowance must be made for stations having far
different precipitation climate (N POP) across the United States, Therefore, to
compute and score an expected chance forecast, climatology must be considered.

The procedure for this is as follows:

First, the actual number of forecasts of precipitation‘are distributed
randomly taking into account station climatology. The expected number of

chance hits is then given by:

E =/£/(pi ry + (L -p; )(L - 1ry)) or

E = ngi ry + N —gpi —g/ri (a)
where ry; = 1 for precipitation (2.0l inch) and 0O for no precipitaiton (£.0l inch).
Now an expression for py, which is the probability that after.the forecast
precipitation events are redistrib;ted randomly a forecast precipitation event
t:rill fall at point "i" is given approximately by ngé‘f,: (b). Here F = total
number of forecasted precipitation events and ay = climatic precipitation
probabilicy (N POP), . This ‘approximate value for pi 1s most valid for'small

values of F and (a; ggai ) and is unstable at times. Because of this instability

the less sophisticated but more stable Hughes skill score was developed.

: ) f/ . : {
Substituting the expressioﬁ (b) into (a) gives E =—E§§Eiéi<+ N-F-R, where

ad

- E = the approximate expected value of a randomized forecast, R = total-pkecipié

tation'ééses, and N = total number of stations: If-the climatic prob‘ab,:l._-l:i.tiés'= -

are uniform (ai-=%) =a), ‘then the approximate value of E reduces to the standard

g = (N-F) (N-R)+FR
2 A

Heidke'bélue given by:



- ‘Appeadix D
The Hughes sk111 score is 2 gene:alization of the Heidke'skill score where

the expected values are derlved from the observed prec1p1tation.

ﬁeiﬁke Skill w= C—E- B G eQCal co:tecﬁ.'hitsl o
' N—E ' 7 N = total number of forecasCS (100)
' s E expected aumber of hits

l\'

If the average precipitation climate (NPOP) af 12 statlons havingvprecipif

tation is 25 then the expected (precipitatlon) is sxmply 12 x .25 01 3 stations.

_1f the average NPOP of the (100—12) stations not hav1ng prec1p1tation is also

25 then. the expected (no precipication) is’ simply 88 x (l 0-.25) or 66 stations.
The-total expected (E) then is 69 gtations. - If the forecaster hit (C) 75 stations

correctly, his skill score then is (75—69)/(100—69) x 100 or 19.




" APPENDIX [

The (Hughes) proba;ility score is not

simple to understand. A rough score (RS)Eis

=1 to:100)>aS'follows:

Férecast
(DN BOP + NPOP) 230
(DN POP + NPOP) 230
(DN POP:+ NPOP) <30
on POP§+ NPOP) 230
kDN POP + NPOP) <30

(DN POP + NPOP) <30

o]
]
—

P=0

Observed

and NPOP

and NPOP

and NPOP

and NPOP

a skill

'scoré .yet it is quite

calculated for each station

< 50

S
+(1 - NPOP)
- (NPOP)
| -(NPOP)
-(1 - NPOP)
~(1 - NPOP)

+(NPOP)

Since the total rough score (TRS) for the 100 stations does not equal

100 points, a simple iterative technique is employed which uses the RS as

a - f(NPOP)

The FORTRAN language routine is:

TITY = 0
70 DO 69 I =1, 100
TRS = (100.0 - TRS) * ABS(RS(I))
IF(RS(I)) 73, 74, 74
73 RS(I) = RS(I) - TRS
GO TO 69
74 RS(I) = RS(I) + TRS
69 TTY = TTY + ABS(RS(I))
TRS = TTY ‘
TTY = 0.0
IF (TRS - 99.8) 70, 71, 71
71 CONTINUE .

*

for each station to bring the total number of points up to 100.

.01



— - "~ APPENDIX F o

‘ The—S—Dayjmeéh predipitationvskgll score is a generalization of the _

Heidke_skill.scoré.whereithe-expectea values are derived from the observed '

prec1p1tat10n.
Heidke Sklll ‘C-E C = total correct (hltS)
N—E o N = total number: of forecasts (100)
‘ E .= expected number of hits

TFor examplé, in January the riumber of stations in the area covered by
the (NP/P), (NP/M/H) and{(L/M/H)‘éategories is>21, 28 and 51 respecﬁively.
The éverage Value%pf the;probébility of NP for .the stationé in the iﬁP/P)
area is 70% and 407% in tﬁe (NP/M/H) area. Now if (NP/L) is coded as 1, M as
2 and (P/H) as 3, then the number of stations éxpected to have coded value |

1 thru 3 is as follows:

33% of (L/M/H) = 51 x .33 = 17 stations coded 1, 2, 3

40% of (NP/M/H) = 28 x .40 = 11 stations coded as 1 and 8.5 coded as 2,3

70% of (NP/P) = 21 x .70 = 14. 7 stations coded as | and 6.3 coded as 3

Thus, code 1 = 17 + 11 +14.7 = 42, 7 stations
code 2 = 17 + 8.5 =..25. 5 'stations
code 3 =17 + 8.5 +6.3 = 318 stations

" 100. 0 stations
Therefore, the expected value =, 427a +.255b +.318c

where a, b and ¢ are the number of coded values 1, 2 and 3 observed.




